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studies that have investigated, dry needling, autologous blood or PRP. Wouldn't it generally be the case that following a more conservative therapy regimen, that one might next proceed to percutaneous tenotomy or PRP, prior to an open procedure. Is there any historical data indicating the failure rate of dry needling and whether or not those patients went on to having a successful open procedure?
By tendon healing, I assume the authors mean scar remodeling. Is this correct?
In describing the role of ultrasound, the authors have not emphasized the importance of vascularity assessment, which can be of value in assessing response to therapy as well as providing target zones for needle fenestration. It would also be helpful to know why the authors are using both color and power Doppler to assess tendon vascularity.
The authors plan to use shear wave elastography to assess healing. It seems this could be a study in and of itself. They should expand their discussion and rationale for doing so, as well as including what criteria (i.e., change in shear wave speed or shear modulus) is considered significant. Will the forearm be relaxed or in some degree of contraction during the measurement? What if the measured tendon shear wave speed exceeds 10 m/s? The Siemens unit requires use of small sample volumes within the ROI to obtain individual measurements. This should be included in the protocol description, including how many and where they will be positioned. Would there be value in including a muscle measurement to correlate with grip strength? Will the authors employ a standoff pad, and would this impact their measurements? What artifacts might limit the validity of their SWE analysis? Why measure in both longitudinal and transverse dimensions? How would the transverse measurements be physiologically relevant? The authors propose comparing the efficacy of dry needling vs. open release in the treatment of chronic lateral epicondylitis (CLE) refractory to conservative therapy as a randomized study of 64 patients, each placed randomly into one of 2 treatment groups. The authors will report outcome measures at 6 weeks, 3, 6 and 12 months post-procedure and follow-up ultrasound and shear wave elasticity results at 6 and 12 months post-procedure. Overall, the authors are well suited to perform this work and the work may add significantly to further support use of minimally invasive techniques to treat CLE. I think there are several issues that would be helpful for the authors to address that I have outlined below:
VERSION 1 -AUTHOR RESPONSE
Specific comments:
1. The authors are comparing needle fenestration to open release of the common extensor tendon. Wouldn't it be of value to include a third arm consisting of percutaneous release with a tenex device, if this is available? I expect the latter would potentially add cost, but it would fall to being considerable less expensive than an open procedure with a recovery similar to dry needling.
Authors' reply: -The reviewer's suggestion is pertinent and definitely warrants consideration. Unfortunately, we do not have any experience with the Tenex device and it is not available at our institution.
2. It would be helpful to know how this study significantly adds to other studies that have investigated, dry needling, autologous blood or PRP. Wouldn't it generally be the case that following a more conservative therapy regimen, that one might next proceed to percutaneous tenotomy or PRP, prior to an open procedure. Is there any historical data indicating the failure rate of dry needling and whether or not those patients went on to having a successful open procedure?
Authors' reply -We agree with the reviewer that US-guided fenestration, as a minimally-invasive procedure, would generally be performed following failure of more conservative measures (rest, exercises), and prior to a surgical approach. On pages 4-7 of our manuscript, we have summarized the current literature on the treatment of CLE. It is apparent from the current literature that there exist many options (rest, stretching and strengthening exercises, shock-wave therapy, fenestration with PRP and autologous blood injections, fenestration alone), but still no clear guidelines on the best care management for CLE, with the exception that corticosteroid injections should be discouraged. The current literature also reports the generally poor quality of many studies that suffer from retrospective designs, lack of control group and small sample size. A recent systematic review (Krey et al. 2015 ; reference 23) on the efficacy of tendon fenestration for the treatment of tendinopathy included 4 studies judged of sufficient quality, and concludes that evidence can only suggest that tendon fenestration improves patient-reported outcome measures in patient with tendinopathy. Another recent systematic review (Krogh et al. 2013 ; reference 24) comparing the effectiveness of injection therapies in CLE, included 3 trials on autologous blood injections, and 2 trials on PRP injections, demonstrated that these therapies were statistically superior to placebo but only 1 of these trials was at low risk of bias. Therefore, these authors conclude that the available evidence is inadequate to provide treatment recommendations. We also reviewed the current literature on surgical techniques for the treatment of CLE. Although surgery is generally recognized as the second intention treatment for CLE, with good to excellent results reported in 70% of patients in general, mostly based on retrospective studies, a recent Cochrane systematic review (Buchbinder et al. 2011 ; reference 5) concludes to insufficient evidence to formally conclude on the efficacy of surgery for CLE. In addition, we were able to find only one study, which compared a conservative treatment (botulinum injection) to surgery for CLE.
Therefore, we believe that our prospective, randomized controlled trial comparing tendon fenestration to open-release surgery, because of its high-quality design and originality in comparing a minimally-invasive technique to a recognized second-intention technique, in many aspects, will add significantly to the current literature.
In our study, we intend to include patients who failed a conservative regimen of ≥6 months (other than tendon fenestration) consisting of physical therapy, therapeutic injections (including PRP) or extracorporeal shockwave therapy. These patients qualify for surgical management based on current clinical practice. As such, considering the paucity of data pertaining to efficacy of US-guided fenestration alone and uncertainty regarding its standing in the treatment algorithm for CLE, we aim to compare the outcomes of this procedure to those of open surgery. If significant, our results may underscore the utility of this minimally invasive technique and support its use as part of conservative treatment for CLE, and even possibly as replacement to open surgery in selected patients.
Regarding the existence of historical data indicating the failure rate of dry needling and whether or not those patients went on to having a successful open procedure, we did not find any such information in our review of the literature. On pages 5 and 6 of our manuscript we report the results of two studies by McShane et al.: 'In 2006 retrospective study, McShane et al. reported 63.6% excellent, 16.4% good, 7 .3% fair and 12.7% poor outcomes at a mean follow-up of 28 months, in 58 consecutive CLE patients treated with US-guided tendon fenestration, combined with a corticosteroid injection. Two years later, in a retrospective study, the same authors reported on the results of US-guided tendon fenestration in a subsequent group of 57 consecutive patients with 57.7% excellent, 34.6% good, 1.9% fair, 5.8% poor outcomes at a mean follow-up of 22 month. Unfortunately, these and other studies did not report whether patients with poor outcomes following dry needling underwent surgical management. This is a very interesting point, and we consider investigating it in a follow-up study.
By tendon healing, I assume the authors mean scar remodeling. Is this correct?
Authors' reply -Indeed. We added this precision on page 6 of the manuscript.
4. In describing the role of ultrasound, the authors have not emphasized the importance of vascularity assessment, which can be of value in assessing response to therapy as well as providing target zones for needle fenestration. It would also be helpful to know why the authors are using both color and power Doppler to assess tendon vascularity.
Authors' reply -We agree that in the sub-section "Role of diagnostic ultrasonography in CLE" (page 8) of our manuscript, we have not emphasized the role of vascularity assessment in the characterization of CLE at imaging. Therefore, we have added the following information on page 9:
'Regarding the importance of vascularity assessment in the evaluation of CLE, when considered alone, color Doppler was found to be a poor predictor of clinical outcome in the study by Clark et al. [33] , whereas power Doppler was found poorly sensitive (0.26) but highly specific (1.00) in a systematic review by Dones et al. [32] and seemed to have moderate diagnostic accuracy (63% -77%) in a blinded case-control study by Heales et al. [35] .' -Moreover, in preparation for this research protocol, we did not find in the current literature any longitudinal study in which US and Doppler imaging examinations were performed following therapeutic interventions for CLE. Therefore, as a secondary objective of the current study, we intend to explore the value of imaging parameters (including color and power Doppler) in the prediction of treatment response as well as time-dependent changes of these findings.
5. The authors plan to use shear wave elastography to assess healing. It seems this could be a study in and of itself. They should expand their discussion and rationale for doing so, as well as including what criteria (i.e., change in shear wave speed or shear modulus) is considered significant.
Authors' reply -As a secondary objective of our study, as stated on page 11, we aim to explore the predictive value of various qualitative/quantitative US and elastography parameters in response to treatment at 6 and 12 months following intervention. As suggested by the reviewer, we have expanded our discussion and rationale for doing so in the sub-section 'Role of diagnostic ultrasonography in CLE' on page 9:
'Recently, researchers have demonstrated that sonoelastography, which assesses the elastic properties of soft tissues, were correlated to histological alterations in the common extensor tendon of cadaveric elbows [36] . Other in vivo studies have shown that sonoelastography can be used to differentiate between normal and diseased tendons [37] [38] [39] . This modality is based on the premise that aging and tendinopathy-related changes cause a decrease in tendon stiffness which correlates with an increase in tissue strain. More recently, Yamamoto et al. using compression-based US elastography with an acoustic coupler, showed that strain ratio measurement was associated with time-dependent mechanical and histological changes of the healing tendon in a rabbit model [40] . This suggests that quantitative US elastography could be used to assess the mechanical properties of a healing tendon [40] . However, sonoelastography requires the application of an external compression force with the transducer and thus is subject to operator variability. Acoustic radiation force impulse (ARFI) based elastography uses a focused US pulse to generate mechanical displacements of the tissue [41] . The velocity of the induced shear waves propagating through the tissue is measured to provide a quantitative evaluation of the shear modulus and consequently of tissue elasticity. Recently, shear wave imaging has been used to assess tendon stiffness changes associated with tendinopathy and normal aging[42 43]. Although promising for the evaluation and characterization of tendinopathies, to the best of our knowledge, shear wave elastography has yet to be studied in the context of CLE prognosis [44] .' 6. Will the forearm be relaxed or in some degree of contraction during the measurement?
Authors' reply -The forearm will be relaxed during the shear wave elastography assessment and a generous amount of coupling gel will be used and minimal pressure will be applied by the probe so as not to compress the tissues in order to avoid tissue hardening artifact. This information was added on page 14 and 15 under the sub-section Ultrasound and Elastography evaluation.
We believe that this technique will be easier to reproduce at the different time points (baseline, 6 and 12 months). Furthermore, in the relaxed position the tendon has lower stiffness value and this may facilitate the recording of shear wave velocities, considering that the Siemens unit shear wave speed measurement is limited at 10 m/sec. Authors' reply -A maximum value of 10m/s will be assigned to the sample volume (ROI) in the eventuality that some measurements exceed the limit of the Siemens unit. This information was added in our protocol on page 21. 8. The Siemens unit requires use of small sample volumes within the ROI to obtain individual measurements. This should be included in the protocol description, including how many and where they will be positioned.
Authors' reply -This information already appears in the sub-section 'Ultrasound and Elastography parameters under 'BASELINE AND OUTCOME MEASURES' starting on page 20, in Table 3 and in Figures 8 and 9. 9. Would there be value in including a muscle measurement to correlate with grip strength?
Authors' reply This is an interesting suggestion but our study's setup would not allow to perform a muscle measurement related to the grip strength assessment in a controlled fashion.
10. Will the authors employ a standoff pad, and would this impact their measurements?
Authors' reply -Please refer to response to comment 6. 11. What artifacts might limit the validity of their SWE analysis?
Authors' reply -Care will be taken to apply minimal pressure on the probe to limit hardening artifacts. As tendons are anisotropic structures, the shear wave velocity, which is believed to be a more appropriate stiffness unit then shear modulus, will be measured. Measurements will be taken with the forearm in the resting state as this position will be more reproducible between sessions. As stiffness measurements are sensitive to the angle between the probe axis and the orientation of the tendon fibers, care will be taken to align the probe parallel to the tendon fibers for the measurements taken in the longitudinal plane and perpendicular to the humeral cortex in the transverse plane. As the common extensor tendon is a superficial structure, the shear wave measurements will be performed at a relatively uniform depth. These precisions were added on pages 14, 15 and 21 of our protocol.
12. Why measure in both longitudinal and transverse dimensions? How would the transverse measurements be physiologically relevant?
Authors' reply -A recent study by Sahr et al. J Ultrasound Med 2018 showed positive correlations between Achilles tendon shear wave speeds measurements and tendon load both in transverse and longitudinal planes. They also showed that shear waves travel less rapidly in the transverse plane in tendons, and in their study, shear wave velocities fell more consistently into the measurable range of the Siemens unit. For this secondary, exploratory objective of our study, our methodology is also inferred from other studies that have evaluated elastography of muscle, which is also an anisotropic tissue. For instance, a study by Carpenter et al. 2015 determined that the degree of anisotropy between the longitudinal and transverse planes, as determined with the shear-wave velocity, were statistically significantly lower in subjects with GNE-related myopathy compared to healthy controls. Considering that tendons have a similar highly organized histological architecture, we posit that anisotropy in subjects with tendinopathy may be equally significant in assessing tendinopathic changes, and its prognostic capabilities and time-dependant changes warrant evaluation. SWV and tendon anisotropy will therefore be assessed in this study (information added on pages 21 and 23).
